Abstract
Introduction

1.
The rapid growth of social media networking sites (SNS) such as Facebook, LinkedIn, Myspace, Twitter, and Pinterest has resulted in researchers, educators, and students using these sites more frequently for a variety of purposes (Roblyer et al., 2010) . Educators who believe that learning is a social endeavor (Vygotsky, 1978) have taken a keen interesting in SNS and its ability to support learning in formal (Cho et al., 2007) and informal environments (Greenhow et al., 2009) . As a result, educators and policy makers have attempted to regulate and leverage SNS. Despite their importance, there is a lack of empirical literature on SNS even though academics recognized the challenges faced by educators who use social media for teaching purposes (Selwyn, 2009) . It is especially important to understand how the engagement between educators and students using SNS for educational purposes might result in problematic outcomes for educator who uses social media for private matters.
In 2011, Facebook had over 800 million active users (Facebook,2011) .The resources provided by Facebook have the potential to improve learning experiences in a variety of ways such as allowing for more efficient communication, providing a platform for positive social transformation, encouraging openness (Roblyer et al., 2010) , learner participation, community building. Facebook also provides a venue for social presence (Mcloughlin et al., 2010) . Despite these benefits, there is little empirical evidence for using SNS for educational purposes (Greenhow et al., 2009 ) leaving researchers at a disadvantage when it comes to advocating for using SNS for educational purposes. Furthermore, SNS online social networks are becoming more and more interconnected as they share information (Kim et al., 2013) . Several educators remain reluctant to use SNS for educational purposes (Ajjan and Hartshorne, 2008) even in ways that align with traditional teacher centric technologies currently in use (Roblyer et al., 2010) . In one study conducted by Junco (2012) , the author discovered that there was a negative relationship between time spent on Facebook and the GPA of a college student. In other words, student's academic performance suffers when they are distracted by SNS such as YouTube and Google+ (Kasturi et al., 2014; Junco, 2012; Junco and Cotton, 2012; Paul et al., 2012) .
The principle goal of this study was to develop a framework that would identify the key factors of social media that had an impact on collaborative learning and ultimately the performance of students at Malaysian post-secondary institutions. In Section 2, the academic benefits and use of social media in post-secondary institutions is examined and the importance of social media is highlighted. Section 3 concentrates on the conceptual framework and hypotheses found in this paper. Section 4 provides a discussion of the methodology used in this study as well as a description of the respondents, data collection procedures, and measurement model. Section 5 concludes this paper by discussing the results, providing a conclusion, and suggestions for future work in this area.
Using Social Media Tools in Higher Education 2.
Currently, there is no official definition of social media (Kaplan and Haenlein, 2010) . The collaboration and resulting community of online systems of communication is known as social media and it may include social media networks, blogs, wikis, multimedia platforms, and virtual social worlds as discussed in the current literature (McEwan, 2011) . Many social network sites (SNS), for example Facebook, Linkedin and Myspace, are recognized globally. SNS allow users to create their own profiles and content that can be shared with other users (Boyd and Ellison, 2007) . Some researchers refer to SNS as Web 2.0 when they are discussing SNS (Gruzd, A.Wilk, 2010; Kaplan and Haenlein, 2010) . As noted earlier, Facebook is one example of a SNS. Facebook allows users to easily send messages, add friends, create personal profiles, be part of a group, develop applications and content, and discover other users (Haase, 2010) . Social media sites such as Facebook, Myspace, Twitter, and LinkedIn use these abilities to link a user with other users of the same social media platform (Kim, 2011) .
Early studies on social media provided information to a wide audience regarding Web 2.0 however, the entire audience has the ability to produce content and make the social media process interactive by using blogs, wikis, social bookmarking, media sharing services, collaborative editing tools, social networking, syndication, and modifications to the technology (McEwan, 2011) .
LinkedIn was launched in 2003 as a professional networking site. LinkedIn provides a set of professional contacts linked by trust that illustrates an integrated continuum of connectivity and online contacts (Papacharissi, 2009 ). LinkedIn remains a profitable tool for professional image building and the creation of inter-organizational value creation and collaboration (Brown, 2012) . In 2004, Mark Zuckerberg was a student at Harvard University when he brought Facebook to the world (Jones et al., 2010) .
The Importance of Social Media
Social media allows users to easily connect with groups while relinquishing control over their independent communications. Several media network sites including Facebook and Myspace allow their users to display their profile in the social network while managing the content of their own pages where they can post personal messages, create photo albums, find friends, and organize actions. In other words, the users of online social media networks can create their own websites and link them to other users making these sites attractive to institutions and organizations. For example, within an organization, a user can share documents, post messages, and connect with other employees and resources (Jiang and Tang, 2010) . In an academic setting, Facebook can be used to minimize conflict between a student and teaching staff in a private setting (Selwyn, 2009) . Social networking sites represent one of the most popular types of social software in use as countless users embrace Facebook, LinkedIn, Myspace, and Twitter. Current research suggests that in addition to a social life outside of academia, the social media network used by international students facilitates their adjustment to learning in a foreign environment (Rienties et al., 2011; Zhou et al., 2008) . Having friends from the their home culture and their host culture can positively affect an international student's social integration and academic performance (Montgomery and McDowell, 2008; Rienties et al., 2011; Russell et al., 2009) .
Conceptual Framework and Hypotheses 3.
This study explained the framework illustrated in Figure 1 that shows the impact of social media and collaborative learning at five research universities in Malaysia using constructivism theory. Figure 1 demonstrates that the integration of social media is linked to collaborative learning. The variables for social media included interactions between members of research groups (INRGM), interactions with supervisors (INSU), engagement (ENG), collaborative learning (CL), students' satisfaction (RS), and students' academic performance (PR). 
Interactions between group members and supervisors
When technology is used independently, it often does not result in learning (Aguilar-Roca et al., 2012) . Additionally, prior computer experience plays a role in a student's perception of online learning methods (Top, 2012) . Regardless of experience, the internet can provide an effective tool for managing the educational and learning activities of a student. Students enrolled in online courses also spend more time using online tools and social media to supplement their course work compared to students participating in a traditional classroom environment (Chen et al., 2010) . Consequently, social media can present an environment that encourages critical thinking and collaboration for course work that is supplemented with outside materials and knowledge developed by a peer group (Carini et al., 2006; Mazman and Usluel, 2010) . Facebook can be used as an effective learning platform that enhances student engagement and their overall learning experience while encouraging them to become active learners with a drive to learn and exchange ideas with other members of their learning community (Wang et al., 2012) . According to (Kim et al., 2013) , a dynamic influence between social networks helps to direct interactions between different social networks.Consequently, the development of actively engaged students and online virtual relationships using social media provides for learning opportunities as students are encouraged to connect with resources outside of the classroom (Fewkes and McCabe, 2012; Yu et al., 2010) . This direct form of student interaction delivers many learning benefits (Haseman et al., 2002; Arcas and Ortega, 2013) . Generally speaking, integration is very relevant to students who report to a supervisor or students at universities. The following hypotheses were tested in this study:
H1a: There is a significant relationship between group member interactions and collaborative learning. H1b: There is a significant relationship between group member interactions and engagement H2a: There is a significant relationship between group member interactions with their supervisors and collaborative learning.
H2b: There is a significant relationship between group member interactions with their supervisors and engagement.
Collaborative Learning Theory
Collaborative learning occurs when individuals in a group cooperating to achieve shared learning objectives (Johnson et al., 2008) . This type of learning can be understood by employing theories based on social interdependence, cognitive development, and behavioral learning. According to Johnson et al. (2008) , collaborative learning is composed of the following five elements:
1. Positive interdependence 2. Individual accountability 3. Primitive interactions 4. Interpersonal and small group skills 5. Group processing Collaborative learning requires planning of the part of the teacher to ensure that five elements are being addressed (Novak et al., 2012) . In this study, the important role played by these five elements inspired the development of a conceptual framework that would demonstrate how social media can benefit collaborative learning (Yampinij et al., 2012) . The following hypotheses were used to test the influence of collaborative learning in this study:
H3a: There is a significant relationship between collaborative learning and engagement. H3b: There is a significant relationship between collaborative learning and students' satisfaction.
H3c: There is a significant relationship between collaborative learning and the performance of students.
Engagement
There are few studies that investigate the relationship between social media and student engagement in higher education but studies that examine the relationship between technology and engagement are increasing. Chen (2013) stated that post-secondary student who use e-voting systems were better able to answer math questions. Similarly, Annetta et al. (2009) found that students who played educational games that taught genetic concepts were more engaged than a control group. Additionally, Chen et al. (2010) used data from a national survey of student engagement and discovered that there was a significant relationship between the use of educational technology and student engagement. These studies have contributed to the body of literature on technology and engagement but they were limited in terms of how they measured engagement as they used only a single variable and a small number of participants. The following hypotheses were used to test the relationship between engagement, satisfaction, and performance. H4a: There is a significant relationship between engagement and students satisfaction. H4b: There is a significant relationship between engagement and students' academic performance.
Students' Satisfaction
The use of social media by educators has an effect on perceived student satisfaction and learning outcomes. Yu et al. (2010) laid out the expected benefits and Aijan and Hartshorne (2008) asserted that there is a significant connection between student learning and satisfaction when social networking platforms were used for collaborative learning. Using social media in post-secondary institutions assures that students will receive a sufficient amount of knowledge and improve their performance (Vie, 2008) . In some studies, evaluation periods were used to provide feedback for both the student and the educator, to determine the depth of knowledge possessed by the student, their satisfaction level, and to assess their overall performance (Forkosh and Hershkovitz, 2012) . In almost every relevant study, the use of social media was positively associated with improvements in academic performance and satisfaction. The following hypotheses test this assertion: H5: There is a significant relationship between students' satisfaction and students' academic performance.
Social Media and Students' Academic Performance
The question of whether or not social media benefits or harms a student's academic performance is part of a larger question associated with effects of social media on society in general. Other social media issues include the effects of social media on privacy, security, self-discipline, self-regulation, human adaptability, and the psychology of its users (Zwart et al., 2011; Anderson, 2012) . In one study, Churchill (2009) demonstrated that blogs used for educational and social issues promoted a beneficial learning setting. In general, social media is seen to deliver benefits including increased social interactions through the use of e-media, access to information, increased creativity, the creation of a sense of belonging, the promotion of engagement and collaborative learning, the minimizing of barriers such as distance and socio-economic status in a group resulting in more interactions and communication between members, and improving the technological skills of users (Al-rahmi et al., 2015b; Zwart et al., 2011; Connolly, 2011; Hendrickson et al., 2011) . Yet other studies have indicated that the use of Facebook is seen as an appropriate tool for interactions between teacher and students (Baran, 2010) .
Methodology
4.
This study relied on questionnaires to collect data. Consequently, a quantitative methodology was used, which is a reliable and accepted method for obtaining reliable information. The data collected using the questionnaires was quantitative in nature as it relied on numbers and statistics. The questionnaires were distributed to the participants and were designed to find an answer to the question, "What is the relationship between researchers and supervisors fostered by collaborative learning and the use of social media?" The questionnaire was distributed to 426 postgraduate students participating in the 2013-2014 academic session. The students were asked about their experiences and the impact of using social media on collaborative learning from a constructivism theory perspective. The respondents provide information regarding their experiences using social media tools. Three months after the questionnaires were distributed, 426 valid responses were collected from Universiti Teknologi Malaysia and the Universiti of Malaya. IBM SPSS and were used to analyze the data.
The Sample
Sampling is a statistical procedure where a subset of individual observations regarding a population is selected. The sample selected to participate in this study represented students at post-secondary institutes in Malaysia. In the literature, two types of sampling are typically discusses. These two types are random and non-random sampling. In this study, a random sampling method was used to give each member of the target population an equal chance of being selected. The sample was composed of randomly selected postgraduate students from Universiti Teknologi Malaysia and the Universiti of Malaya. According to the sampling table developed by Morgan (1970) the number of respondents required for this study was 426.
Data Collection and Measurement
This study was part of a larger study that investigated the opinions held by students regarding the use of social media and collaborative learning to improve performance from a constructive theory perspective. The questionnaires used in this current study consisted of both open and close ended questions. There were 26 questions that were designed to collect background information, the respondent's reasons for using social media and their perception of what kind of influence social media had on their academic performance. The purpose of these questions was to measure the respondents' perception of how social media affected their academic performance. The final questionnaire was sent to 590 respondents and 426 of those respondents completed the survey by February 2014. In addition to asking questions related to the variables considered in the framework designed for this study, the questionnaire also include questions related to the respondents overall impression of social media related to interactions with members of their research group, supervisors, engagement, collaborative learning, their level of satisfaction, and their performance. They were also asked to describe the benefits of using this technology in terms of sharing knowledge, exchanging information, interacting with others, and collaborative learning. The purpose of these questions was to determine if social media increased the perceived quality of the interaction between the respondents and their supervisors (Ajjan and Hartshorne, 2008) . The results indicated that the respondent's perception of the ease of use, usefulness, and intentions of social media encouraged them to continue to use social media, which lead to improving their active collaborative learning processes. Social media had a positive effect on the perceived quality of their interactions with their supervisors (Ajjan and Hartshorne, 2008) . Interactions were observed over the course of this study because they are a critical aspect of the training process and the respondents are encouraged to participate in collaborative learning situations (So and Brush, 2008; Al-rahmi and Othman, 2013) . The same assumption is the same for perceived ease of use, usefulness, and intention to use social media (Kim et al., 2007) . In other words, ease of use, usefulness, and intention to use social media enhanced collaborative learning at universities and improved academic learning using social media for collaborative learning to improving students' academic performance (Al-rahmi et al., 2014; Yampinij et al., 2012) .
This study has records the 26 questions used to measure the constructs used in the framework developed for this study. An interaction between group members was measured using five items recommended by Liu (2003) and McMillan and Hwang (2002) . An interaction with supervisors was measured using four items inspired by Liu (2003) and McMillan and Hwang (2002) . The four questions used to measure collaborative learning were adapted from So and Brush (2008) . Four items were constructed to assess engagement and these were based on recommendations made by Gallini and Moely (2003) and Medlin and Green (2009) . The items that investigated satisfaction were derived from the work of Moore (2009). Finally, academic performance was evaluated using questions based on the suggestions of MacGeorge et al. (2008) . In this study, discriminant validity was measured using a correlation index, a crematory factor analysis, and Composite Reliability. The correlation index between variables in this study was less than 0.80 (Hair et al., 2010) . The crematory factor analysis found that items with a factor loading of 0.5 or greater were acceptable and the Composite Reliability was 0.70. Furthermore, the value of the average variance extracted (AVE) for each construct was equal to or greater than 0.5, and square root AVE for each construct was higher than inter-construct correlations (IC) associated with that factor and the constructs. The Cronbachs alpha was 0.70 (Hair et al., 2010; Fornell and Larcker, 1998) .
Data Analysis and Results
5.
The background of the respondents was also gathered by items in the questionnaire. Once the data from the questionnaire was analyzed, it was found that 203 (47.7%) of the respondents were male and 223 (52.3%) were female. The random sampling method used ensured that the higher number of female respondents was purely coincidental. The relationship between academic performance, collaborative learning, engagement, and social media was measured by examining the interactions between group members and with supervisors. The reliability of the survey was confirmed by a Cronback's alpha of 0.857 for the standardized items.
Measurement Model Analysis
The structural equation model (SEM) used as the primary statistical technique used to analyze the data. Confirmatory factor analysis (CFA) and Amos 16 were also used. The results of the analysis revealed the overall goodness-of-fit using fit Indices (X2, df, X2/df, RMR, IFI, TLI, CFI and RMSEA). CFA found that the overall model fit was acceptable. The results of the measurement model are shown in Table 2 . Source: Adapted from (Hair et al., 2010) 
Structural Model Analysis
The next step of the SEM, a CFA was conducted to test the structural framework. Table 4 shows the structure of the framework and the model's key statistics, which are very good. As a result, the framework is valid and the results related to each hypothesis can be analyzed.
The Results of Hypothesis Testing
The results of this study confirmed the framework and the hypotheses regarding the directional link between the variables in the framework. The unstandardized coefficient parameters and the standard errors for the structural framework are shown in Table 3 . Table 3 and Figure 2 both illustrate the significant positive relationship between engagement and collaborative learning ( = 0.386, p < 0.001). These results confirm hypothesis H3a, which stated that there is a significant relationship between collaborative learning and engagement as seen by examining the interactions between group members and between group members and their supervisors using social media. The findings recorded in Table 2 support hypothesis H5 as there was a significant relationship between satisfaction and performance as interactions between group members or between group members and supervisors using social media and collaborative learning was positively related to engagement.
Discussions and implications
The results illustrated in Table 3 confirm that collaborative learning had a significant and positive relationship with satisfaction ( = 0.315, p < 0.001). These findings support hypothesis H3b, which asserted that there is a significant relationship between collaborative learning and students' satisfaction and the subsequent performance of students who used social media to share information. Hypothesis H1a was also confirmed as interactions between group members had a significant and positive impact on collaborative learning ( = 0.300, p < 0.001). Here the ability of group members to exchange information, share their knowledge and have discussions with other group members was enhanced by social media. The results captured in Table 4also support hypothesis H4a that stated that there is a significant relationship between engagement and satisfaction. Likewise hypothesis H1b was confirmed as the results established the positive significant relationship ( = 0.276, p < 0.001) between interactions between group members and engagement. In other words, group members learned how to work effectively with other members of their group. Hypothesis H2a was also supported by the results of the questionnaire as a significant relationship ( = 0.273, p < 0.001) between inter actions with supervisors and collaborative learning was established as this relationship enhanced communication between supervisors and members of the research group.
Figure 2. Results for Proposed Framework
The significant positive relationship between collaborative learning and the performance of the students as described by hypothesis H3c was confirmed by the results of this study ( = 0.272, p < 0.001) . The active exchange of ideas between group members resulted in better problem solving and facilitated discussion with supervisors. Hypothesis H4b was also confirmed as there was proof of a significant positive relationship between engagement and performance ( = 0.194, p < 0.001) . In other words, the performance of the participants improved when they were engaged and sharing information with their fellow group members and supervisors. The final hypothesis, hypothesis H2b was also confirmed as the interactions with supervisors had a significant positive affect on engagement ( = 0.144, p < 0.001) highlighting the importance of sharing information and knowledge. Table 5 shows that the Pearson correlation coefficient had a confidence level of 99%. The best correlation was between students' satisfaction and performance (0.806). The following acronyms were using in Table 4: • Interactions between research group members -INRGM • Interactions between research group members and supervisors -INSU • Engagement -ENG • Collaborative Learning -CL • students' Satisfaction -RS • students' academic Performance -PR The Pearson correlations show that the performance of the students was positively correlated with satisfaction (r= 0.806, P< 0.01). The correlation between performance and collaborative learning was also significant and positive (r= 0.794, P < 0.01) as was the correlation between performance and engagement (r= 0.751, P<0.01), performance and interactions with supervisors (r= 0.665, P< 0.01), and performance and interactions between group members (r= 0.664, P< 0.01).
The results of this study reveal that the performance of the respondents depended on their interactions with other members of their group, their interactions with their supervisor, their engagement, and their level of satisfaction, which all contributed to their collaborative learning experience. In general, the use of social media provided a platform for collaborative learning and it was a useful tool as it allowed participants to complete quickly and efficiently complete tasks and conduct research. Incorporating social media into a group is easy and it facilitates communication between group members. The results of this study also demonstrated that the satisfaction of the respondents related to using social media for collaborative learning was high and that it helped improve their academic performance. Using social media to interact with supervisors resulted in a moderate level of satisfaction as social media provided a tool for collaborative learning that improved communication between supervisors as respondents allowing information to be more easily exchanged. Overall, the majority of participants in this study indicated that they would social media for collaborative learning and engagement thus further supporting hypotheses H1a, H1b, H2a, H2b and H3a and the results of previous studies (Al-rahmi et al.,2015; Al-rahmi et al.,2014; Yu et al.,2010; Al-rahmi et al., 2015c) . However, these results contradicted the findings of Junco and Cotton (2012) and Madge et al. (2009) .
Furthermore, the results of this study indicate that the use of social media will increase driven by a need for the user to remain informed activity in their social sphere.
In this study, the participants and supervisor who used social media for collaborative learning lead to improvements in their performance as they experienced high levels of engagement. The use of social media improved the confidence of the participants in this study and this lead to greater collaboration between group members and with their supervisors, which in turn increased the student's access to resources, information, and knowledge. Collaborative learning in this social media environment was more effective than face-to-face learning because it allowed participants to develop research skills through collaboration with other group member and to actively exchange ideas. The participants used social media to access resources held by their supervisor and they stated that they would use alternate forms of social media if it had better functionalities. The participants also indicated that they would use social media to improve their research skills and to build relationships with their supervisors thus further improving their academic performance while facilitating academic activities and cooperating with other researchers. As a result of these findings, hypotheses H3b, H3c, H4a, H4b and H5 are confirmed, which agrees with the results of several past studies (Ainin et al., 2015; Alrahmi et al., 2015a; Al-rahmi et al., 2014; Alloway and Alloway, 2012; Al-rahmi et al., 2015b; Al-rahmi et al., 2015c) but contradicts the findings of past studies that suggested that the frequent use of social media harms academic performance (Kirschner et al., 2010) .
According to Mazmanand Usluel (2010), educational institutions should incorporate social media tools to improve student performance. In a learning environment, social media can enhance learning management systems, student engagement, and learning outcomes. The results of the current study contribute to current work in this field by reconciling the mixed feelings surrounding the use of social media by highlighting the important advantages gained by the type and quality of social media interactions. This study made two specific contributions. The first contribution is the field of constructivism theory in academic research. The second contribution is more practical as it provides educational departments and faculties, research management units, and government ministries with knowledge related to the beneficial use of social media as a way to encourage collaborative learning, engagement, interaction, and ultimately, academic performance.
Conclusion and Future Work
The benefits of social media in an academic setting to students and researchers are various. For example, social media improves the interactions between peers leading to greater diversity and improved communication between students, teachers, researchers, and supervisors. Social media also facilitates discussion and information sharing, which subsequently leads to a better understanding of the content. Additionally, students and researchers can access research materials and new information using collaborative learning. Overall, social media enhances the performance of all those involved in the educational system including students, teachers, and supervisors. It is recommended that future studies investigate additional elements that could be used to measure factors that influence performance and engagement while using collaborative learning in post-secondary settings.
